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-*S^«#3^±CD#S7cttttSC© h kAP-x«5# 
t *rtl&>ft<D if 'J 3 ->;i,^ £ CD Pfl © «s^- & \Z m 
WJIMfc h UAP-xMigPig. 

-w\p-=xiS8i^ 

[»^3] ifiKMfe&t, pH7. 0, 6 0^H«j#T 
fi 2 lEIRoHrRtt h D-7HS*. 

[StsfcJg 6 ] TEOlft*tttUt«tt*B«* r- U 
An-xjfflW**. 

(i) &m 

5|5SBKhWND-^flBtfe«-r*y;U=i-^«^«3fi«3 20 

(2) 

SDS-mr*»ffil:±D. ^5 4, 0 0 071S6 
(3) 

7>7#5^>*#««*»ftK:J:r). p I #<] 5 . 675 

16. 6. 

(4) ssag 

PH6..0. 3 0^fflSJ^T, 7 SnCf+ifi,, 30 

( 5 ) SjS p H 

6 0t, 3 0#-fflKi£T, pH#*j5. 5 7156. 0. 

( 6 ) M&.&fe& 

PH7. 0. 6 0^H«j$T, 8 51C#i£ST$!g. 

( 7 ) p H££tt 

2 SIC. 1 6B#|Wffij$T. pH&4. 5 7159. 5. 

-XS^£a*3^J:0)#S5c'l±«K© h lw\P-Xg|5# 
i ^tlMtt-V) if U n -> JUg|5# i: <DM<Dllg-&r&&m&) K SP 



x. xtt. cnsAtrtW. 

•a i axta 2 aia±o»7cttw»»»«'««*'&*r* 

u-xffiftt^nm.9\-<D{f>j n ->;ugp#£cofisi<Diis-g-£ 

K. 

[fflf&gi i] M'AD— xat^jtcisa. xtiM*^ 
ST$5i^9xai ore**© hu-AP— x. 
Bt*ai2] *sbkm^ad— x«jfts*rr*^ 

tc. K#fi5cttttK0> h W\o-X^#i^-tl£WcD^ 

-x. x«. ^n*^traw***-a-u*fciaB!E». 

m&iS. 1 3 ] fejftfttf. ft**. ftffi.BXWE^S 
[0 0 0 1] 

mM-tommftm] #«wtt. BiMtr-WND-xai 

tt. *^tChU-AD-X«jt*WT€)^;i/=i-xm^a 

*»3ja±©*«7ctatiio h i/Ao-xtta-fc-tncw* 

l/A d-X ft jtt«rr ««HSH9IM£ h 1/ a d -XiSHiilsSf 

M^An-x*^w-a-bJ&fciajaE«KH-r«. 

[0 0 0 2] 

il/T, *<*5H/AD- x (o. a-hl'AD- 

x) ^»e,nT*50. T7 ha*>->x* • -r 

>-*-^WKKh-nxh'J- (Ad vane 
es in Carbohydrate Chemis 
t ry) j . ffil 8 #. ^20175IE225H (1 96 
3^) 7*7 5. ■ ZfUXft (MM) Tk.it fT-f^-i 
K • 7>K - x>t*P^>^JU • Y^^D/HtD-^- 
(Applied and Environmenta 
1 Microbiology) J , $56t, ^32 
13 7iS3215H (1 9 9 0^) Jft«t*»Ct)CifcSnT 
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[0 0 0 3] M//\D-^OSS*StLTIl 0tJ*. 
tf. 4#M0B5 0 -1 5 44 8 5 &SgT3S^£ttTl>£S8: 
#1189 5 8-2 1 6 6 9 5&$gT 
Jf^$tlTli-5TJl/ 1 — X • *X* 'J b W\n 

-x • *xtf;'j 7— ££©fi£-8~ev;p b-x£^J&-r 

AP- X©^*7^ il^-. Ifft^t) 1 5w/w% (fil 
%<hBS^-rS. ) ^©_h. 

x • *x*u 7— tf^ffl^^^rfttt. ^-rnt^n- 

[0 0 0 4] gfMi 

h wNP-x«ig^#-r-5*«^^-rs»^{c^ 

#^^Lfc<i:^5. U Ve-^A • Xtf-->-X*M- 
1 • Xtf-->-X*Q3 6/c£<h*©M 

b W\o— x#fiBte#?-*INB7ctta«££ 

£j&*WI!Ljfc. C©ttJia:*t»m»bT. £©#j§7t;te 30 
»RttHi;< U • Xtf-y-XM- 1 l+7)\> 

XPA*#^ — • Xbf— ->— X*Q3 6&<h*g£t"-5 bUA 
P-Xjiffil»^(C:«fcO. fSS^SWlCbUAD-Xt^ 

»SK»KBfS*0 b W\P 

[0 0 0 5] JhfE© 1 ,) Vfcf^A • Xfcf- 

->-X*M- 1 1^7MDAJ?^ - • XtT— ->-XQ3 40 
6©«S*f4WJ|»ttfc:Sb<. bl/AP-X^SSICbl/ 
A □ -X*it * *5rr« ^ilTcttttK^gSifi b J: 5 it« 

ntsuT, iw*j£jaa*imj . «dk. fg8 07isi 

2 91 (1 9 8 6¥) , r«MtH&tt*&*-®£/llJ © 

ftpHiWITr*. J £E«SnTI^*J:3K:. |R{» 
TCfitTOEJSAfrTtt. «l»«!ft»C«J: pHfi 50 
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iBSfc-rsate-fc**. Sfc. Ut»g|5##«?#i©fll]zk# 

[0 0 0 6] — fH^H'SttfftiEftfiftT'bl** 

£#>^?fe©!$;t:#'>ft<. WM1MMMim<DlHt 
!iilC0l:<l>t#i5ft4 1 WHfttt»5R©*ftiatUT 

£-5 bU-AP — X£f£ICKLT. ITA'-f^^yPv 5 — 
■ l^— X (Biotechnorogy Lette 
rs) j , S12 #. ^4 3 17154 3 21 (1 9 9 0 
RZf r/HtryJ' • 7jt-7A • 3-o»;7 (B 
iotech Forum Europe) J , i8 
«. $2 0 175M2 0 31 (1 9 9 1#) fcffiftenx 

nsj^tc, x;|/7*d^x • y;U7r^'J*x (Su 
lfolobus sol f a t ar i cus) ATC 

c 4 9 1 5 5 <Dti»&zmmbmiii<DK&mmmiifi* 

SJC 7 5 p - X uim&miMfr 6 iOl' 3 - X fttf b WN 
n -x££/£-T -Setter 3 ftT<^S. 

6, ^©»M^^nx*3e>-r, ^^tix^-saft^ 

b U-AD— X^^fig^tl-SCli^^LTli-S^-r^ 

wiMt*#*ffl^*ctKj:a b I/ad- x&mmsim 

[0 0 0 7] 

7ctt)®^g|5^^#l^e©bU'AP-X. Xtt, ^n* 
n^^tyffifKM^fc^-n 6 ©ffi^*ffi« L J; -5 1 f* t» 

©T*-5. 
[0 0 0 8] 

[^H$:^3l-r^fcJ6©^S] ±1EMB 

£A%-r«&«(c. *ssKH/An— ^«iifte*rr*f 

[0 0 0 9] -f-©^. 6-166011 ^-BJ«ffl 

fTMSl,fcx;i'7*n7'X (Sul folobus) 

« icp-r « mm^&7t.amm^fs.mm&±m^m x 

7^-P^X • 7v-b**;i/^'J^X -(Sul f o 1 o b u 
s ac idocaldar ius) ATCC3390 
9RCXATCC 4 9 4 2 6 . X^^^-P^X- 
Wz^MX (Sul folobus sol fa 
tar i cus) ATCC35091 RtfATCC 3 5 



( 4 

5 

o 9 2*i, 5 5-c^m^mmx'Sim^mfs.m^(Dm 
mm <t r. (Dmmmm®. h w\ □ - x mmmm t z^m £ 

P-X£/££jfc£^i::fT^5 3~££.Jl,^tHU £ 
iS$E« h l/AD-7^tS)S«S:#5 ^ t^Tf , 10 

[ooio] ±fE*©*&e-r. X;i/7* 

3 ^±©#ig7rtt*iK© h W\ n-7.gR 

[0 0 11] #^W©«£#l©iW;:ffl<^i£ifctt. ft 20 

— x. 7^1 — x, x^d— x> v>~i — ;k y;nf 

»©£WROT«^S»4 5S6£rRWf*l^». ftjRS^ 
Utt. 7> : &^^S, 5Hgrt£&i:©&t&g 

[0 0 12] jlfljf. g£4 0 75S9 S*C, 40 

L<«5 075M9 CC. p H 1 7 . if iL < tt 2 75 

0B#W71S1 0 OflSfflTifc-S. 

ms.tzitmzmjmt^ifi. o. 575^2 opp 

rt©JE**ffi**fcfc*©¥fM<8fflSn*. tt* 
[0 0 13] d©«fc5lCLT. * 50 
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6 

rDEAE- h3/t— ;H fc<h*£ffi^fcj£-f 

-. m$M?)l> XVBrt—)V HW-5 5J ttiz&m^ 
JUSrffll-^c:^7!KA7A^P^ h^77-f- . 7 7AV-> 

7 • a< ^-^^acscdttayjp rx-A-n-x 1 
a-ranticko. AMttMfcWfc*— 

[0 0 14] Z\<D£?\,ZLTn*>tlZ>*ftW<Dffimmb 

(1) ffffl 

£Lt©#«5ctt«FK© h UAD-X»»t-tn«*V©^ 

(2) 7>^* 

SDS-y;Mt£[»IM£K:J:Q. $$5 4, 0 0 075S6 
4, 0 0 0^h>. 

(3) mnx 

7>7*?-1 >^*«^*»fefc«i;0, pl«5. 675 
S6. 60 

(4) MolMS 

PH6. 0, 3 0^WS/it;-C, 7 51Cffi. • 

(5) IlpH 

6 0"C, 3 0t>WMJ^T. pH*$5. 575M6. 0. 

( 6 ) iS&gc^te 

pH7. 0. 6 O^Wjft, 8 5t;ti-iEST?J8£. 

( 7 ) p H^^tt 

2 5*0. 1 6«fM«»Tf, pH|<)4. 575M9. 5. 
[0 0 15] *5EW©BSf»tth WNn— Xj|Mi»*©?g 
ttttJfc©J:5K:UT»ffi-r*. SHtLTT^hh'Jt 
->JI/hUAP— X (SU^. a-VJUhT-h^^-^A a 
-y;Un->K) 1. 2 5w/v% (5 0mMU>tif 
^. pH6. 0) 4m 1 IZf&Mi&t: 1 m 1 6 CCt? 

©Ste^te^rffl^T. 17>W<C 1 umo 1 e©y;|/n — 

[0016] *mm<D&m.tLT\z. *ssichUAD— 
x«£**-r* ^;un-xa^rs*i 3 w±©#S5Ei4w 
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x. •?)i<h'\7?*-7>tz£iz&m7c&mm.3Li$.mm* 
H/^d- vjuh hu^-v-;i/h wno— x. t;h- 
d— xfc£©£*U n->;i/M^AP— XtWHHS*i2>. * 

3-Xm^«75i3^±©#S7Ctt»M*^tJi£S7C'ttO 10 

[0 0 17] W»S»#Wfcto*fl*-r*73 7--fc?£: 
LTH. «Atf. • iff • 7"5 ->X* 

• 7 > h* • 'J l^-r^-y K • x>-tf-f AX* (Ha n d b o 
o k o f Am ylases and Related 
Enzymes) J, ( 1 9 8 8 /I— # ; E> • 7 
Wtt (JlOSO fcK*S*lTlr»«. B-7S5-tf. 7 

7>5:J— «R^fV75 7- tf&£©tt9W**#Mi 20 
[0 0 18] a7ctt»»««Mh»«j*»6*«lK:M'/Nn 

-^iastrsyji'a-xi&iaj 3 « jrw^aTctt 

5-3 4 9 2 1 6^W)ffl#T?^Lfc'J Vtf^A • X fcf 
— ->— X*M-11. 7JWnAi?^- • Xtf— X*Q 
3 6 fc£©#«7ctt*K£filW*£JBV»* C 
**. RJt>**fl«5 5t:*jti*.*»£tt, *HJHA**<|*a 
¥6-166011 ^JfflfrTllii^LfcXJI^tfnT'X 
JR©lifllM!fe*a7ctt«tK^»*ft*r*Ifcfflti* £ 30 

[0 0 19] 36K»iS"»4WfclfiJ&*nftv>. 

0. UfflSI^tl/TfUfci^Tfc, 5 0%©1 
RHWil/TflUft^ffe. *»*©EJfSttififrU 

»t*ft&V>iftf!*©*KSdWTS<b©-C*-3Tt>.fc 

*C*tiS*TTff^L»iJ:<r»!a«, $?£U<te5 5 75S7 0*C 
©«B*ffl^«. SJSpHfi. it*. 475Ml0©$gffl 
l:16tft«<kUA«, Sf*L-<ttpHi^j5 7!/M7©|gffl 40 

ra. 

[0 0 2 0] ^;Un-x*^S75*3J^±©a7cttiie!f»gU 
4MhSP»eSKtUT. *f£HJi(cJ;5 MW\n-X©g! 
iiTfftfi, #S¥5- 3 4 9 2 1 6^iBffltlcE*«* 
ft. IP-6. #«5ctt«K*l«»*ty;Ua7 5 5— tf© 

□ -^*J«W4itaLTt>*. flTfe. £-JH©3Ht7cttK 

SMS^t^3 75 5— tf©KJ6»C«toT»6n* 
h- W\D-X^^t4$«]3 0 %T<&-5©lC*fLT. 50 



) #W8-6 6 18 7 
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w©*jB7c<M(f«*j«**t h uAP-^aanaijtei* 

[0 0 2 1] d©f£fl!©fCg«. &©iI9T&-5„ fft: 

;b*i. ST, ^3-xm^A&«3£U:©iiHF©fi7c 

t h u/sa-xmrnzm-rz 1 ^©n-aTcttWHfca" 

&£n. *©*«5ctWK^FUAn-xilBil»*©j!in 

^ST2J«'>Lfc 1 i«-©jl5ctt«l!MB»»ll«-t* 
ife/ST*. ttfcK^bfcJBTcttJRtMi^iHI?*©^^ 

a-xaHiHf*K:«to l #T© h lw\n-x<fcS7nffiig 

twp»»«P«i-i*^fiJE-r*. n©#a7ctt»Jt£j5K** 

©KJ6 £ h W\ o - x V3K©SJ£ t * M 0 CI t 
fc«t 0 . l ^©a7cttJR»»5MhW»34» SWifciH 1 © 
h wsn— x££j£-B-L«£)£>d<hy5t-e£.5. 
[0 0 2 2] £©ffui©;&fttt. ^^-7lM^3 
K±©j^ttlRI^»ihB«K*iB7ntt«K*J««»*fc 
#fg9i© h l^A n-xaWW* 4: *RB*t:^ffl C 

tt«SC£j£»3ft£f£ffl£-t!\ jfcV»Tf. hl^AD-xjlltg 

;|/375 5"fcf£f£ffl£-t±T h WAP— x*atj«»* 

[0 0 2 3] EJ&iStt, flfftfcJ:*), ttjt. ifrC>fl«fc 
tXT^8ft*»*LfcS. SttR-pJttfi. Hi. OH 
S^>3^#fiigT'flft:!£U *JgU «> 5 y 

fi 'J «afc J;*Jl7ctt«K©4i«M»*&^©*j*TliM8 
notlCit). JSttfl*©l-UAD-X«ftfef»Si:4: 

[0 0 2 4] d©<fc-5{3LT#6nfc*f6B^©M/AD 
-X**tr»K*. i^SfctO. a-7S7- 1?. /3 - 
75 5— tf. a-if)Vzi s sjt~\>, 

x h u > • ^JU^y S5>X7x7- tf^>y;un->;i/h 

t>. iit, 7K*asJnLTa7ctt«S**S7;U3— jhcl 
TMtc7J *fH*-a- b » * H t ft i: ©Hft: * Snx^a SrM 

Tct^BiScTfe-So cm*. ^©ttSiTjft. ^ja 
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9 10 

[0 0 2 5] -f:* >3S^*7Ai7P-7 h^77^- <h L MIC, hW\D- Xte h I/A5- tf(C J; 

Ttt, #98035 8-2 3 7 9 9-^^. #MBS 5 8 - 7 O^lcy^a-T.JC^T'^-r'Svlt^e,. igPffiSf 

2 5 9 8^^i*{cgg^5nTti-5«M?iSEtt*^ {cio. }H{tKJR^n, *pu-astbTfijffl^n-5„ 

-7.iiS^ia^Sr«St-r-5^te^%fiJiC||MT^-5. Z. [0 0 2 9] #I£IM© hW\P-X«. H^SfcS 

[0 0 2 6] h WNP-X-^zK^ffi^Sljfi-r-Stti, ft ^-ffi^tc^iJtc^Jffl-r^^i^T^?.. £5gft 

>tfc£, M6 0%£Lh. JSS6 575M9 0%©M/AD -H-^!|S|-T*-5^i(C«fc 0. hW\n — X-&7jc^SSia© 

-****«BlllftK:£?>. ^gfCtO, 0. 175S2 »^lctt» zf)\s7>. tHn4->lfJW^-f . 

0%©iS*#TT. S«9 51CKT, SSKfcfc, l tf-JI/tfP'J l«>ft£O||F^t#fflLT«0WO«*JW 

075S9 ox:<Dm.mx\ m#l-?-3&#}V. hw\p- -tbxwffl-rsciifcWfijicsiig-cfrs. sit. ssbe 
f&Mky.tezn&tt-rz-smftiM.&nmTttmiz. m [00 30] m-?x. *mw<Dhu/\n-xRzfz.n& 

Ax^y HSifrC>*Mlttfc*»W\ hW\D-x^S [0 0 3 l] #2£hJ§cd h ^AP-x&tf £n£^tr«SC 

x&&o mm&mftmvm'&izte. a#. *K6 075S 30 v;ut>- ;k v;k^h-;k ^^h-jk -^ho 

8 5 %. StU^2 075S6 0 %@SCDV7.^-y h£it&J£ M3>, XfftyK, a - i/U a ->JkX-7=- t*^-> 

«. 0!l>Lfc£. 6 075M1 0 0'C©iSft®T-$£jiiU 3\>U-L — >^^HXf-Jk +>--;/# U 

3 0 7!»M6 0 , COfi®T*<Jl7!)S2 0B$ra^-rtl«^ £"J->>. T7^>&£*«.£3ft{fi<zm*1Sf(ZM ffl 

2 0%Iffl$l 0 75M6 0%mm<D-?7,*y h^^W 1 

Bra^HUT^Sr^P^^ttfCSttiSft^-a-. [0 0 3 2] Sfc. *%BJ© h U/np— XRDC^tlSr-g- 

or, a*L<H8 071S1 4 orcaifiBTaffL^ t e k<iafnL. wm&. mm^th^^x. —t&<Dfk 

SSlbjgtt^-j*. «SSii*Mt*©*ftTSia, [0 0 3 3] ^J^.tf, su. t»3f!Stt. 
[0 0 2 8] HO«t3fcbT«iftSn**56«<Z)M^A 50 *ffl£, Hffgf. H»*TLS^. 4«^C0^. 
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[0 0 3 4] ifc. #JAfcf» -B-A/^Vi. &e>tt. ii^ 

u mm* m/uVvo. o^o. &/vm. mm. 
m. ike. ifu-. kt.t-?. &^?3.ii<D&m%im=?* 

A*>, fX^y K Z^yts—. py*—. yij 
A'^ — ? 'J — A. ^/X^-K^U-A. ->^-^ U 
—A. 7 7 7Jk X7i?>> f ^r— K-^-'^. ?33l/ 
-K ^i—f>#A. *-\-5*Jk ^-^yr-UEai 
W$kT. T-TX^U-A, v^-^-y h£t£*©}fc|g. ^ 
HW^P-y^JS, *S[fti:©yD2/yg, 7 5 9 — ^— 

xh, bf— K 7;i-y^-xh, x:/u 
?m. ©mm. B3&©flni:feiS,m. ^ 

«^t*gu ©o, asm. /wssi. MJSfTSsijg^ 

x. ^fim. ajftttft. «tttM*fc 

Z?*)>S.yi?7.. *yh5--*5.yi?X. 

[0035] t^c. s». s*. *v>mw. m. 

t51«tgfflt5CtfcT§5, "torn. I* 
#«. PKE. U-vT^'J-A, rtflg^. ttftl. hn- 
JFFJftKDy^. □ OffSJ. 5rtU>Sy& 

£&mm&v>>. ^-x ttttfc£T?»wiftt. fk*s 
[0036] s,K&&m> jfif^aatUTtt. 

^-7iD>-a, -f >^-7xD/-j3, -f >5> — 7 

xD>-r. 7 : E7^i'P->X-77?^ a. "7 

^7 • *^P->X • 7r 2^ 3. □ 7 r — vj£ 

-f>->a.'J>. m.&Kfr^y, yu^ir^y. xu 
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>. #u*-±7^>, igffi. *MMih*v-ri*. at" 

-y'J >, i'J7D7^-», ?a7A7iZ3-;k 

-»!6:iI©tt*«iK*«-«. f75>. U#7 7tf> > 
L-7X3^f>f, ffFtt. ^D^y-f k. x;p^f 

— tf, X^X^— tf, ^P*^— e. 7"Ot7- tf, /3 
10 -7S7-f, -fV75 7-tf. {fJVtl-r— tf. 5i7^ 
— tfft^OW****, ^fflA#X+X. X>y*>X^ 
X. JD1/7I+7, TPXX^X. yPzPUXX+X 
?5:<i:©x+X«, «^-r;UX, ?LKM, 

p-f^jnfu-^i*©«-®^sffitt#iSfe. -eow^ 

[0 0 3 7] &,±.i&'<tz£.^tz&m®.f8.®\Z hl/AD- 

gjc-&#-e-L*ti««t<. igfp. mm. 
20 «», jsis. «mr, &tr. flEA. SW. @ 

[0 0 3 8] JfclcH»K:J:»)*«W*S6R:JM*MC:R 
[0 0 3 9] 

immi mmotkmi ^.yb>o. iw/vx. bi« 

X^XO. lw/v%. ii7>tZ7A0. 2w/v 
%, U>S-*Uf)A0. 0 5w/v%. 86gfV^-> 

30 ^A-tzlc&O. 0 2w/v, J&ft^U^AO. 0 2w/ 
v*Rtf*a*£&£«#i8&£5 0 0m 1 §£^77^ 
nt^lOOmlfoAn. Kir 1 2 0 "C 

T"2 0»MMfb. #iPL;t&, gtgf(CTpH3. 0(Z 
IHSbfc. z.<r>m&i&mz7.)\,-y *u-77^ • y-> 
J"J^ATCC 3 3 9 0 9**tU 7 5t, 130 
r pmT2 4B*Wig«Lfct)©*^ 1 L 
fc. §110 1 ©7 r-y^ — lcJB 
trattJ«0#ifittS I *AftT»E ^LTpH3. 
0. S«7 5'Ci:Lfc^. ^l^a«f*?gl v/v%Sr 

40 MIL. 51:, iiM*5 0 0m 1 /7}-Cift4 8B# 

iiBaa**b«:fco*jB2ifca»««tbfc. $130 
o i (D7 7 -*>?-\z%ii'Ammmo)m-etiimw.i8.<D 
mmm2 5 o i zxtirfsw. *«ltpH3. o. a 

S7 51CtUfc«. ^2^S««^1 v'/vXStti 
L. fiS7 51C. Iflll 0 0 1 /#T?tt4 2B»|W»|K 

ffitttt^O. 0 3#ft/mlTJ&ot, 
[0 0 4 0] 

[s^2 mmnmrn ^mi^m^n<hnr^mmm 

50 *<J1 7 0 1 *iS.C>4)-|lU. ^in^fft^lliiLT 



( 8 ) !&M¥8-6 6 18 7 

13 14 
2 5 8 gdJiRLfe. ZOmmz 1 OmM'J >&H»i£ ?D7h^57^- (y;H3 5 0ml) £frl^ mm 

(pH7. 0) £3 0 0mlin;L. Sg^Lfc^, B#*t JgttiH££iaJRLfc. <^T, Ri^*^lC*f LTSW U 
tMa^BfBiaipaffllESMB*^!/ fUS3O0j -CW&& 77^V->7 • XJP$r-f M-#M7)V fMono 

&S$L/fc. nm>tt«i8'C>^lS (10, OOOrpm, 3 Qj £JB^fc-f:*>3£l&;*J V 1*2 h V=7 1 4 - if 

0^) T5d<h{CJ;l3. $!)3 0 0mlOSi'±» JUlOml) fc:«U KfLfeW^OMii^O. 
ffAc -?-cr>?g{C^?aai 0 . 7 \Z.U%>& : o\zMm.7> : Sz— 2M*JfijSS©'J _75 r 7-^I> 7 A J: 9 i§tti 3 

?A£flDxf§fl?;*-B\ 4 1. 2 4^fW*S:fiLit^. 0. 1 M^ig«S#jfiT^W LfcBI^'tt^STCtt* 

h'J3.-ffi^i|g»& (pH8. 5) lz®M2lttc.&, |q [0 0 4 4] Wf&ftte h WND-*ifflK**<Z>««tt. ^ 

uig»^{c^bT2 4B#mst»fL. jS'C>^i«ib^»«iSr io v^n—)vi^<b,mv&\>rz.mw&. huad— xkbibi 

Ufr^jfc. -?"©3#rig (*<3 6 0 Om 1 ) £ 2 (eHC^T. *SttM#-*fflHT. h3A-;U HW-5 5$H>t 

hy77>r- (yjHH3 5 0nil) *ffo£. JRUfc. flfcVsT. f?S. ^f*h3/t-;l- 6 5 04ffl 

[0 0 4 1] *«W©W«Hth Wnd— xjfflB**. W ^fcat**5A^nvhi^57-f— ftRfllfcfrrafc. 3E 

^tt*S7ttt«SS±^»^«i:t)DEAE- han-JHC C. 77^?->7S!A7A rx-A-D-X 1 2HR 
©#U ft^Sr^tJraigffifMTTJ^A*^ 0. 1MM 1 0/3 0 j £ffl^fc£*;Wtjl:5n3 V h^^^-f-* 

[0 0 4 2] WS^ffSttliiT}* lMflfcgfZ^X^AS: [0 0 4 5] ft*. C©5gBJ£jlCT> #«7Ctt«St£ 

ry^ha/l- ;P 6 5 0i $ffl^fci**7A?o h^>?:t- X£ 1 . 2 5% (w/v) ^tf5 0mMi 

Th^77^- (y;H3 5 0ml) SrfTofc. KgPb Sfi^«JE(pH5. 5) £4ml<h9, cmtCgliflJgS: 

fc#l«if£ 1 M^e. 0Mmm.7> : £—'5I±m&.<Di) -T lmlM, 6 0"C-C6 0 7>fHH hLTK^ 

5?'7> f X>hT?a5AJ;0^ffl^-e-fctr^. SjRttH 3-»tfc«. K**S 1 0 01CT1 0 0»WHlP!»UTK« 

Lit. 7"f^h3A-M^©«mi/^->Sil ICtr I^iSOlffttH Jifa^TtC^o^T. 1#M 
f. W^*BKM*J*^»*tt««:7> : E:^'>i>>« h^>^^-x l»mol lzft%TZ>M7it>&{8. 

miftO. 8 MT, W&teh W\n— *i£l8lgJfctei)lES7 30 TS-&-5»*©St^StTS. 

>t-7AMiB0. 2MTML. -t*H?ft©»JMS [0 0 4 6] *»«©«-Igfc*H*a»*fiHt*, it® 

ttBa-eia«U E*T. PiH**9J*fc*MiL;fc. ft, ftJIM£#j^imc^MBR<Z>«&tt& 1 

[0 0 4 3] ^tt#a7ctttttt&£W*n&£0. 2 fc. **W©iM»ttM^An-xaBB**0»dtt*2 

iC?*MKL*»**lfc*. §5n«±«i&ty73;^S [0 0 4 7] 

f)V^^)VYu*f)V AcA 4 4J [gl] 









nm 


HI 










(*«£) 




(%> 




ND 


ND 


ND 




ND 


ND 


ND 




ND 


ND 


ND 




KD 


ND 


ND 




44 0 


19. 8 


100 




15 2 


54. 7 


35 




39. 8 


80. 8 


9. O 



[0 0 4 8] 



[»2] 



( 9 ) 



15 



^m^8 - 6 6 18 7 
16 



IIS 






(%) 




4, 550 




100 




4, 450 


0. 22 


98 




4, 340 


0.2 3 


9 5 


v Am&m 


3, 290 


1.3 5 


72 




2, 470 


36. 5 


5 4 




2, 020 


54. 7 


4 4 




820 


12 8 


18 




147 


7 30 


3. 2 



[0049] m.i Rtf s 2 oiir-en^y^: 

KtOMtifflfttt h l/AD-x»»|$# U 7 {7 U 71/7 
[0 0 5 0] 

[*s^3 aft^M-ttK] 

[KSS&3-1 B^ttM-AD-XiS^^ttK] H 20 

*sds-^'jt^ij;u75 (y;ujgsi o%) 

»#<J5 4, 0 0 07556 4, 0 0 0^h>T*-3it. 
[0 0 5 1] #»©B?3?t£3py 7*'J;U7S (2 

\tm5. 6 755 6. 6T$ofe. 
[0 0 5 2] ^iffittll^fSfflMW^g, pHCD 

©S^) . 0 3 (pHW^g) JC^Lfc. BX(Z>£j&fi 
SHPH6. 0. 3 0ftfflK&-&fi7 5*C, SlpHli 
6 0*0. 3 0 ft-ffflSJfcTift 5 . 57556. OT&ofco 

mmmm (5 0mM'j>iit 

i££^tr. pH7. 0) 6 0#fHffi*$U * 

fringe. ^T-s^ffitt^^-rs^ttcio^ 

it. pHMH *gf*#pHO5 0mMl 40 

ffim<p-c25<c. i6^m«»ufc», P Hj7i;ii 

tl^-*tl©a*Sr^4 (MS^tt) . 0 5 (pHJffi 
tt) (C^Lfe. *»*0**5fif3etttt«j8 5TC*TT* 
0, pHSHta5. 5 7S59. ' ST*r3fc. 
[0 0 5 3] #ffi§SSP*©N*^7$y®>BH*ij£. 7:/ 

-^r>-y-— ^E^l/ T4 7 3AJ1 *ffl^T, N*SS^e. 
1 OJSSST^WUfcctC^. *SfON*S7S/g 



50 



y p -r -> > - 5 >m - y s> -p fc. 

[0 0 5 4] 

[^g* 3-2 »^tt#a7ctt«K^fijc»*ws{t^e<j 

4fi!c»^SDS-j|? l J7i"J^75 HyjP 

io%) *ffit»*««*»i6t:«u. ra«pfc*«Lfc» 

5, ^i«6 9, 0 0 075317 9, 0 0 0 h >T? 
T*^©^m,^^^a?)fetC15, ^«^««<J5. 4 75 

56. 4-e^tjfco 

[0 0 5 5] *^Stti^-T.505ia*ro^». pHCD 
l ! )7 5t. MpHtttt5. 075115. 5T&o£:. * 

»mojaaf^ttR^pH^tt$*sfe3 - 1 <D^mt 

TT&O, pH^ttll4. 075519. 5T&ofc. 

[0056] *mmmm<DNm&72.;mmm&mm3 

— > - X U-^- - > - n -> > - 7)\,*c— > - d -f -> > - 

[0 0 5 7] 
-X©£/&] 

[*^4 - 1 im7t'!imn$L0mmv>mm 5 0 0 m 

l#Zi77X3f7;H — x 2 . 0% (w/v) , ^ 
zfhyo. 5% (w/v) . sti+xo. 1% (w/ 

v ) , u >^7]c^-^- HJ r> A 0 . 1 %&tf'J >Sf~7jC 
*73'J^A0. 1 %^^irffi#«tfi (pH7. 0) £1 
OOmlfotO, 1 2 01CT2 Ot>W^— h^P— y 

VhiOA • XtT— >-XM- 1 1 (FERM BP- 4 
13 0) SUgg&T. 2 7"CT2 4BtWa« 

«U/c„ giM. 3 0 1 ®y 7-*>2 — \zm&.i&(DWi'& 
201i0. JSS^. ±fETf#fea«^^ 1 v 
/v%J&aU S?#:*ift^pH 675M8{C^^^C3, 3 



( 10 ) 



8-66187 



17 



18 



ot;T7 2mmmm.m#mmLtzo ^m^^±B^-mm 

DEAE - han-Mffl^cft>^ 

tzMfctiyksfu-? Vif^y-c — . H3A"— juhw-5 
»«Ufc££<5. ttfgttl 9 5#ft/mgI6MO#I 

2 0 Jmfc©JRST?» 6 nfc. 1 0 

[0 0 5 8] fc*S. 'J Vtf^A • Xfcf— >-XM- 1 1 

5 0mMSiIfS(pH5. 5) 450 
mMiJ>fl«« (pH7. 0) fc. KfcUm&6 OX: 
£4 O'CtC^Tff^fc. 
[0 0 5 9] 

X. VJl/hf h7t-X, Vil'h'O^t-X, V 

;uh^-y-^-— xRtfvjuh's ^ Austins 20 

Jl7ctt»l»»»*W!Mtl© 2 0 X*ttttC£lk4 - 1 ©7j 

a*:0-€-n-€ f n2*ffi©«9^TllPA. 40t. pH7. 

ot4 8mmfemt<-&tz'&. utmztt^-c. mm&is, 
mm. me. jbuk. mu j»«#tBMfc¥:a!H*st£rtt 
gki-hvv&M&m&xtty&t&wm rxT-i 0 1 

6 j (WS4%) *ffli»fc-f*>3SSfc*5/»^nvh 
^77*— Sfroifc. ttfflt£l*l@2. 0cm, «Slm 



#7A|*lifiS£5 51C{C*t^LOO. 
SSVO. 1 3T«ELT#BL, SlcflBfchUAO— 

it£3r-f<5 soun-xa^a^ 3 w_L©#S7ti±«ssc© 

fl^HJ^ASrO. lNK**«t5K:JlO^., 10 0tT 

TflfMfiU *6*9 9. 0%«±Oa-^l/3->M«l/A 
a— o-v;n-->;uh w\n — X, a-viU'HU 

— X, a-VJl/M^^M/AD- X©#M5Ett 

[0 0 6 0] 

■C. pH5. 5T4 8l*nWtUB3-S-fc*. flfr&L. fP}£ 

*MHnj6«c^tt«*7A r«7n-e-x wb-t- 

3 3 0J £JHV»fc*aHM*£n"? hi^57-r-TRj64 
fi£#)*^#fb7c„ *fBBibT, vJl'hhUt-X. 
hfh7^-x, v;t/h-^> : j'^--x. y;n-^+it* 
-x. ■7;H"\^^--XKBJ»tthWNP-xjlMI» 

[0 0 6 1] 
»3] 



( 11 ) &ffl¥8-6 6 18 7 

19 20 



mm 




HPLCj§M 
<#> 


mmt 
{%) 


b UJ\tt-X 


b 1//MJ-X 


27. 4 


7. 2 




3 3.8 


3. 9 




2 3.3 


88. 9 


b 


b UAD-X 


2 7.4 


40. 2 


ffrb-Z 


28. 7 


40. 5 


-?ftbi/)V 

b \/J\U — X 


2 1.6 


19.3 


*?)]/b b VXZ/JtU 

b u/\n-x 


b uj\u-x 


2 7.4 


4 1.1 




2 5.9 


58. 2 


b W\U-X 


19.7 


0. 7 


-?)Vb 1 rb : ?**/)]s 
bUJ\u—x 


b \s)\U-X 


2 7.4 


34. 0 


Vfrb^bvX-X 


24. 1 


65. 8 


bUJ\U-X 


18.7 


0. 2 


?n> b<*.y$*i/)\, 


bUf\u—Z 


2 7.4 


29. 1 




-?)vb*<>9*~-x 


22. 6 


70. e 




dp b^>***/fy 


17.8 


0. 3 


?^ b b v*—x 


-?)Vb bV*-X 


2 5.9 


10 0 


bTb?*-X 




24. 1 


100 


b«y$*-x 




2 2.6 


10 0 


■?A>b^*V*-7> 




2 1.8 


100 


v^/ b^-r**-7. 




2 1.0 


100 



"C. 10^) U ^>T6 0t:i;^L. iti^y 
— fha/t— M5AHW5 0 J S-ffl 

T^;i/n-^M 3 7 7iS l l ®M5cttiiS*»ei5^^ 

[0 0 6 5] '&zntzM7t&Mm%i>ttftte®. xteyji, 

3 <£>VJl< b b'J 10mM'J>H 
(pH5. 5) Tl%SKfcPSb. dtli'^ 

£hR^mmmit b ^^a-^mmmmmsh^tn^n 

«. HtC. 5 0t, pH4. 5ICiSSUfc^. ^3 7 

[0 0 6 6] 
[«4] 



[0 0 6 2] *3 0tt**»6M6*»a:J:-5»C, 

(1) iBf«MthUAP-Xjtt«l**tt. *ffil;^A 

1 £U:©«7ctt»«£ 

(2) HMfttth^AD-xaCR^ 

^ fc «k o T£ < flsffl £ 5 »*& i». 

[0 0 6 3] cm e>v *&W(DWiMte.bu;\ 

n—Xi&ffi&mit, ^ziQlzbU/vi-xffim&G-TZif 
;Hj-xa^-«75t3«Ji©^ffl7ctt«H© h |/ad-^ 

[0 0 6 4] 40 

IBS}] 5%-7^->-n->x^-?«^^ijp|Bifi9ft$ 

P H4. 5, m.&s o'cicsa&u cnt-rv 

7AMSfc0 4 0 0 0#tt©fflfclc&s±3fctt*.. 2 0 

^WSJ&S-ttfc. -?-©SJt:^S:^-- hi/ l^-y (12 0 



( 12 ) 



21 



4$W§¥8-6 6 18 7 
22 









(%) 














MS&Tf Nl/AP- 








8 1.2 


82. 5 






1. 2 


17. 5 


3 6. 8 




13. 8 


0- 0 






4. 0 


0- 0 












hi/ An-* 


79. 5 


8 1.8 






1. 8 


18. 2 


2 7. 5 


JKtt* y dm 


14. 1 


0. 0 






4. 6 


0. 0 




M/AB-X 










77. 3 


80. 2 






2. 2 


19.8 


19.8 


Malt* V dm 


15.3 


0. 0 






5. 2 


0. 0 




M/AD— * 








hUAa-x 


73. 4 


77. 5 






2. 5 


22. 5 


16. 5 


&7z&* v dm 


18. 1 


0. 0 






6. 0 


0. 0 














6 3.3 


68. 5 






5. 7 


31. 5 


10. 8 




22. 8 


0. 0 






8. 2 


0. 0 












N u An~x 


2. 2 


19.9 






10. 4 


80. 1 






18.5 


0. 0 


3 




4 2.0 


0. 0 




M/AU-7 


26. 9 


0. 0 



[0 0 6 7] *4tc^-r<fc5lc. B*M&ftB7cttMFK£ 

10. 8 nm 3 6 . 8 0Kf»ffi&£HRfeTtt 6 

3. 37558 1. 2%«flS^fflW#e.tlfc„ Sfc. 

h u-ap— ^<«jg^^r-r-5y;ni-xa'e-g^3 

[0 0 6 8] 



' TzsFtUVtnjV* ATCC3 3 9 0 9IC^T. 
X)Uy*a7X ■ TisFXJUfnjOZ. ATCC4 94 
2 6, XJl/7*pyx • yjU7riS"J*X ATCC3 
5 0 9 1, X;i'7*D^-yj^7i"JAX ATC 
C3 5 0 9 2SfflWcWt Hlfcl irlTOd^r-;* 

U »6*l*:W»i»«»**ao«felH£H^>t. cine 

ATC C 3 3 9 0 9<Dm-£!£tblz3i5\z3iiii?>ft. 
[0 0 6 9] 
[»5] 



( 13 ) 



23 



6 18 7 

24 















ATCC339O0 


2,470 




fi5. 5J5£6. 0 




195. 575M9. 5 


ATCC49426 


1,85 0 




«5. 0 


8 5W2$t 


♦95. 575S9. 5 


ATCC35091 


1,22 0 




«5. 0 


8 5-CWiE^r 


194. 5 


ATCC35062 


44 5 


7 5Wiff 


W5. 575358. 0 


8 5^*^ 


«4. 573S8. 5 



[0 0 7 0] £fc, ^nSO»»««»*ftffll»T, Hi 

• T->K*;l/yj^7X ATCC 3 3 9 0 9 fijfcCDWfS* 20 
[0 0 7 1] J^T. *^IB©W^1±HU'AP-xjSBI^ 
[0 0 7 2] 

[*J5S#>JA-1] Xi^^P^X-TyKMyu^X 
ATCC 3 3 9 0 9^Hiil©^IC2pi;T. 77- 30 

fc. £L9!tt«]8'bd1EU **)4. 8 1 ©jaikiJUSf* 

/fc. £©±7f (ClgfD&i^O. 7 (;:&5J;5l;:fift££iD 
A. B*«4&#rU S^Bi-T?«t®#>*tHliKL, 10m 

m hj x • t£&*i»?& (pH8. 5) izmm'&, mmm 
aEfbi!Ei««eadttKy^ r-fc/t e-x fp-dai 

3J *ffltifc-r^f->3j^*7A^D-7 hy?7^- (£* 40 

o. 5u±m&m.<»v—Tif ; yim> h-vmm^^:< 
(32. 6fii/mi) tmmjtbu/\a-7,mmmm 

(5 8. 1 ) ZStsmffimmm*} 3 0 0m 1 

/t-;i/ 6 5 o&mWzmfc&ti^AZa-? hif^yj 50 



- (yjH3 5 0ml) £5®fflA. ffflM£#jl7cttlff 

1 5%<h5fe^^LiS«»?Li:ftijilJSS0. l»*%<h& 

^^o\zmmti)i^^^i]^t^ ph6. otciis 

U cntC/^ttSaa-ZS v— if f^-v5-JU6 0 
Lj W^7A§fc0 0. 2a*%lc^:^«±:^ip^.. 

95^1 5 5}-ffls^^-a-fc. -t-©Kj£iK<£:a-— htr V 

-ZT (2 kg/cm') *3 0^raffo^. 5 8tlC 
pH£5. 5 CliL, miC-f y 7 5 9— tf 

B^ttM^AP-XjSBI»*$jS|»i/7A^fe0 0. 5 
3 0»|BJfilofc«, #UJU JiilLTft^n-S^Sr. 

f#i§fcOM/AD-x^7i. 2%. if)Vn^)V\-U 
0%, 7;i/h>;^UAo-x£i. 3 
%. ^;P^-XSr2. 9%. 7^h-7*ll. 1%. 

a»T±fi«fH-f*, <£^M5ti4. ignites. ii«<£>&ai£ 

[0 0 7 3] 

[SUfi«A- 2] S&8S08A- 1 055Tj56T»Sn*i««* 

ttfi rXT- 1 0 1 6 J *fflt»fc*5A»H*ff-3fc. 
A4#K3fc*U itMfcofcaWjBJl^^ Omi L 

*fLT5 v/v%Jo^., emiZ5 5t©ia7K*S VO. 



( 14 ) 



8-66187 



25 



26 



h Mj^-xte£*©*$tsifS£i&su hw\n-xsi 

^#H7i«l&l>fc. Etc, zffiH&U X^S&t 

i^5 7%-Cf#fc. MW\n-X£ 9 7%^WlT 

[0 0 7 4] 10 

immm a - 3 ] mnMA- 2 #j*-z?# s ntz h u a d 
\zm*6ivfz.&. mmmztv. «ji«*:ltm/ad-x 

*;-.yh£#fc. ;T7X*>y b£S5;jSigai©/XJUJ:0 1 
5 0 k g/crn'OiSffitCTni^Lfc. dntllKf{C8 
5t:©g&®£$£jt£lf©±aU;Di£®U Jttf»lC«Wfc» 

LTjfi®£j£9^o, l OWrNISWtS-H:, *£Afl:l:ttft 

ic wfu tcfijffl T- * & . 

[0 0 7 5] 

BftS6«A-4] *Jfi«A-2 0*j*Tl»6nfchU'A 30 
n-*i*£#B#*, *Jfi0yA-3fcH«Hc»«U 3fc 

UT^fSlgtCtO. MEETT^K*, *ihB3. 0%© 

1 2 0T:T5fl-M«*M&»U 
7hM(3l±|L, 1 0 0'CT6l$mAttfta3-ti:T:7n 

[0 0 7 6] 

ATCC3390 9©^tfc£HJ5E#lA- 1 ©#J£K 

». SFJBt*ffl^TBMt:*«*U <^5 1 tiDWflESMtt 

SEURU SIC •E-©JBifflaS*5zi-7#"C«iab. 50 



?\zm&*ijaz-> bbrs&wu *t»«T«tiR**ia 

1Kb. 10mM>J>Kiitt (pH6. 5)'fc»*». 

(ftl5*tt/ml) tWSSfttthWND-xaMBP* 
(» 1 2 JIMfe/m 1 ) 6 0 0ml SlgUR 

Lit. *HT. a*1±*7A^n-7hif77-i'— SrfrV^ 
W«Mt*il7£tt«H*iaEBfJl6S5 8 5 0#<£, W&tth 
l/AD— >UIUIP9E3|t$3 9 6 0*ttlUKLfc. JBI^VK 
«& 1 M»fc*6MI«t^j!/-fe^t*X*«S:^tt« 
a-757- tf r^^-Xtf^— tfj 0. 0 1fifiSS££ 
Jnit. «Jf*£U dO«9Htt©pH*6. 2IZM&EL 

8 575S9 O'CfC^-S. W»©«Mfc • *Mt«fr 
V», ^©i&ft?££ 1 2 OTCTTl OttfflWmLTa-TS. 

7— tf**esi±fc», eccK^aiu phss. 5 
^e-sr-f a 2 0 0 lj zmm/^^fzo 5 0 om^ 
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